results

Ultrasound evaluation
The sonographic findings of the lesions are listed in Table 1 . In patients with granulomatous mastitis, the lesions tended to be large, irregular, dispersed, and always had abundant blood supply. Sonographic examination showed a lobulated or irregular mass in 2 of 10 patients, an irregular hypoechoic mass with multiple tubular extensions in five patients, and parenchymal distortion without a discrete mass in three patients. However, in patients with fat necrosis, localized abscesses or foreign body granulomas, the most common finding on sonography was localized masses with coarse margins and showed avascularity or low blood supply. In patients with ductal ectasia, the lesions showed as dilated ducts with mass-like lesions filled in. Of all the patients, only one existed calcifications.
Sonographic diagnostic analysis
Of all 45 patients, 18 (40%) were diagnosed with mastitis after sonographic examination. A diagnosis of inflammation was made in 80% (8/10) of patients with granulomatous mastitis and 50% (8/16) of patients with nonspecific inflammatory granulation tissue hyperplasia. Of all 45 patients, 12 (26.7%) were suspected of having malignant lesions with BI-RADS category 4b or above. BI-RADS 4b or above was made in 5 of 12 patients with fat necrosis, 2 of 3 patient with localized abscess, and 1 of 1 patients with foreign body granulomas.
Literature review
Forty-one articles about ultrasonic appearance of benign chronic inflammatory breast lesions in nonlactating women were searched out. All of the reports focused on a single pathological category of benign inflammatory breast lesions and most were retrospective and descriptive such as case reports or case series analyses.
dIscussIon
Based on the sonographic imaging of the 45 patients, we found kinds of the different pathological lesions in nonlactating women had some special morphological appearance and were helpful for the differentiation diagnosis, especially from the malignancy.
In the current study, the sonographic findings of granulomatous mastitis tended to be large, irregular, and hypoechoic, with a diffuse tendency. It could be a lobulated or irregular mass, an irregular hypoechoic mass with multiple tubular extensions, or parenchymal distortion without a discrete mass. Similar description was found in Hovanessian Larsen et al.'s study. [1] They thought the sonographic imaging could be explained by the pathological procedure of granulomatous mastitis -the suppurative inflammatory reactions are centered on mammary lobules and ease to extend into the adjacent perilobular and interlobular tissue.
Different from the lesions of granulomatous mastitis, the three most common sonogaphic shapes in patients with fat necrosis was cystic nodules with sharp margins, solid masses with a boundary echo, and complicated echogenicity accompanied with a thick hyperechoic encysted band. In pathology, fat necrosis is often caused by the leakage of the duct contents and the local stimulus response always results in a localized granuloma or a central necrosis with inflammatory reaction zone around it. Bilgen et al. described a wider distribution of sonographic presentations in fat necrosis lesions, including increased echogenicity of the subcutaneous tissues, anechoic masses with posterior acoustic shadowing, solid-appearing masses, and cystic masses. [2] In mammary duct ectasia (MDE), the periductal inflammation is the principal pathological expression. In the current study, all three cases appeared dilated ducts with mass-like lesions filled in. In Ballesio's [3] study, they thought the appearance of MDE on ultrasonography depended on the stage of the disease. In the acute MDE, duct content could vary from anechoic to isoechoic with surrounding fatty tissue. Chronic MDE was characterized on US as having dilated ducts or mass-like lesion filled with echogenic material.
In our studies, the etiology of localized abscesses was unclear. They hadn't a history of acute inflammation, breast trauma or surgical procedure. In ultrasonography, they appeared as localized hypoechoic masses, all with a boundary echo, sometimes with thick liquid in the central.
In the current study, one group of lesions was described as nonspecific inflammatory granulation tissue hyperplasia. Most of the patients had histories of redness, swelling, or pain in the local breast and were sensitive to antibiotics. Some samples had positive results from bacteria cultivation. They were considered to be the chronic transfer of acute mastitis. In these cases, the ultrasonography showed great heterogeneous. They could be localized masses, irregular masses, tubular lesion or diffuse lesion.
The clinical and radiological findings of benign inflammatory breast lesions in nonlactating women sometimes could be easily confused with malignant diseases. Based on our data, US for patients with granulomatous mastitis had high diagnostic reliability. We thought positive symptoms in local breast and the dispersed appearance on sonogram might help to suggest the diagnosis of inflammation. However, lesions with tubular morphology in these patients were still difficult to differentiate from inner ductal papillomas or intraductal carcinoma. Positive symptoms and absence of calcification may be helpful. Dursun et al. revealed that MRI was also helpful. The time-signal intensity curve for IGM was frequently benign. [4] However, the lesions of fat necrosis, localized abscesses or foreign body granulomas were often confused with malignant diseases. In the current study, the features of avascularity or low blood supply in these lesions could help to differentiate them from malignance. According the previous reports, mammographic findings may also be helpful. With mammography, Bilgen et al. reported only 28/144 (19.4%) patients with fat necrosis were classified as BI-RADS category 4b, much lower than 41.7% in current study. [2] According to a study by Soo et al., if complex masses with echogenic bands are observed in patients with a history of trauma, fat necrosis should be considered. If a mass with anechoic shadowing that corresponds to a mammographically oil cyst, it should be followed up with routine mammography or US. However, if a sonographically solid lesion are suggestive, a fat necrosis mass will be indistinguishable from a malignant lesion and a biopsy is indicated. [5] The distinctions between duct ectasia and intraductal carcinoma have not been described well in previous literature. The absent of blood flow in tubular masses and the absent of calcification could be helpful.
In summary, US is a valuable modality in evaluating benign chronic inflammatory breast lesions in nonlactating women, especially in patients with granulomatous mastitis. However, the sonographic features of fat necrosis, foreign body granulomas, and localized abscesses can be easily confused with malignance. Color Doppler, mammography and MRI may be helpful.
